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(4) There must be no characteristics
during the spin (such as excessive rates
of rotation or extreme oscillatory mo-
tion) that might prevent a successful
recovery due to disorientation or inca-
pacitation of the pilot.

[Doc. No. 27807, 61 FR 5191, Feb. 9, 1996]

GROUND AND WATER HANDLING
CHARACTERISTICS

§23.231 Longitudinal
control.

(a) A landplane may have no uncon-
trollable tendency to nose over in any
reasonably expected operating condi-
tion, including rebound during landing
or takeoff. Wheel brakes must operate
smoothly and may not induce any
undue tendency to nose over.

(b) A seaplane or amphibian may not
have dangerous or uncontrollable
porpoising characteristics at any nor-
mal operating speed on the water.

stability and

§23.233 Directional stability and con-
trol.

(a) A 90 degree cross-component of
wind velocity, demonstrated to be safe
for taxiing, takeoff, and landing must
be established and must be not less
than 0.2 Vso.

(b) The airplane must be satisfac-
torily controllable in power-off land-
ings at normal landing speed, without
using brakes or engine power to main-
tain a straight path until the speed has
decreased to at least 50 percent of the
speed at touchdown.

(c) The airplane must have adequate
directional control during taxiing.

(d) Seaplanes must demonstrate sat-
isfactory directional stability and con-
trol for water operations up to the
maximum wind velocity specified in
paragraph (a) of this section.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23-45, 58 FR 42159, Aug. 6,
1993; Amdt. 23-50, 61 FR 5192, Feb. 9, 1996]

§23.235 Operation on unpaved sur-
faces.

The airplane must be demonstrated
to have satisfactory characteristics
and the shock-absorbing mechanism
must not damage the structure of the
airplane when the airplane is taxied on
the roughest ground that may reason-
ably be expected in normal operation

§23.251

and when takeoffs and landings are
performed on unpaved runways having
the roughest surface that may reason-
ably be expected in normal operation.

[Doc. No. 27807, 61 FR 5192, Feb. 9, 1996]

§23.237 Operation on water.

A wave height, demonstrated to be
safe for operation, and any necessary
water handling procedures for sea-
planes and amphibians must be estab-
lished.

[Doc. No. 27807, 61 FR 5192, Feb. 9, 1996]

§23.239 Spray characteristics.

Spray may not dangerously obscure
the vision of the pilots or damage the
propellers or other parts of a seaplane
or amphibian at any time during tax-
iing, takeoff, and landing.

MISCELLANEOUS FLIGHT REQUIREMENTS

§23.251 Vibration and buffeting.

There must be no vibration or buf-
feting severe enough to result in struc-
tural damage, and each part of the air-
plane must be free from excessive vi-
bration, under any appropriate speed
and power conditions up to Vp/Mp. In
addition, there must be no buffeting in
any normal flight condition severe
enough to interfere with the satisfac-
tory control of the airplane or cause
excessive fatigue to the flight crew.
Stall warning buffeting within these
limits is allowable.

[Doc. No. 26269, 58 FR 42159, Aug. 6, 1993]

EFFECTIVE DATE NOTE: By Amdt. 23-62, 76
FR 75755, Dec. 2, 2011, §23.251 was revised, ef-
fective Jan. 31, 2012. For the convenience of
the user, the revised text is set forth as fol-
lows:

§23.251 Vibration and buffeting.

(a) There must be no vibration or buffeting
severe enough to result in structural dam-
age, and each part of the airplane must be
free from excessive vibration, under any ap-
propriate speed and power conditions up to
Vp/Mp, or Vpe/Mpr for turbojets. In addition,
there must be no buffeting in any normal
flight condition, including configuration
changes during cruise, severe enough to
interfere with the satisfactory control of the
airplane or cause excessive fatigue to the
flight crew. Stall warning buffeting within
these limits is allowable.

(b) There must be no perceptible buffeting
condition in the cruise configuration in
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§23.253

straight flight at any speed up to Vmo/Mmo,
except stall buffeting, which is allowable.

(c) For airplanes with Mp greater than M
0.6 or a maximum operating altitude greater
than 25,000 feet, the positive maneuvering
load factors at which the onset of perceptible
buffeting occurs must be determined with
the airplane in the cruise configuration for
the ranges of airspeed or Mach number,
weight, and altitude for which the airplane is
to be certificated. The envelopes of load fac-
tor, speed, altitude, and weight must provide
a sufficient range of speeds and load factors
for normal operations. Probable inadvertent
excursions beyond the boundaries of the buf-
fet onset envelopes may not result in unsafe
conditions.

§23.253 High speed characteristics.

If a maximum operating speed Vmo/
Mmo is established under §23.1505(c),
the following speed increase and recov-
ery characteristics must be met:

(a) Operating conditions and charac-
teristics likely to cause inadvertent
speed increases (including upsets in
pitch and roll) must be simulated with
the airplane trimmed at any likely
speed up to Vmo/Mmo. These conditions
and characteristics include gust upsets,
inadvertent control movements, low
stick force gradients in relation to con-
trol friction, passenger movement, lev-
eling off from climb, and descent from
Mach to airspeed limit altitude.

(b) Allowing for pilot reaction time
after occurrence of the effective inher-
ent or artificial speed warning speci-
fied in §23.1303, it must be shown that
the airplane can be recovered to a nor-
mal attitude and its speed reduced to
Vmo/Mmo, without—

(1) Exceeding Vp/Mp, the maximum
speed shown under §23.251, or the struc-
tural limitations; or

(2) Buffeting that would impair the
pilot’s ability to read the instruments
or to control the airplane for recovery.

(c) There may be no control reversal
about any axis at any speed up to the
maximum speed shown under §23.251.
Any reversal of elevator control force
or tendency of the airplane to pitch,
roll, or yaw must be mild and readily
controllable, using normal piloting
techniques.

[Amdt. 23-7, 34 FR 13087, Aug. 13, 1969; as
amended by Amdt. 23-26, 45 FR 60170, Sept.
11, 1980; Amdt. 23-45, 58 FR 42160, Aug. 6, 1993;
Amadt. 23-50, 61 FR 5192, Feb. 9, 1996]
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EFFECTIVE DATE NOTE: By Amdt. 23-62, 76
FR 75755, Dec. 2, 2011, §23.253 was amended by
revising paragraphs (b)(1) and (b)(2), and by
adding new paragraphs (b)(3) and (d), effec-
tive Jan. 31, 2012. For the convenience of the
user, the added and revised text is set forth
as follows:

§23.253 High speed characteristics.

* * * * *

(b) * % %

(1) Exceptional piloting strength or skill;

(2) Exceeding Vp/Mp, or Vpe/Mpr for turbo-
jets, the maximum speed shown under
§23.251, or the structural limitations; and

(3) Buffeting that would impair the pilot’s
ability to read the instruments or to control
the airplane for recovery.

* * * * *

(d) Maximum speed for stability characteris-
tics, Vec/Mrc. Vec/Mgc may not be less than a
speed midway between Vmo/Mmo and Vpr/Mpg
except that, for altitudes where Mach num-
ber is the limiting factor, Mgc need not ex-
ceed the Mach number at which effective
speed warning occurs.

Subpart C—Structure
GENERAL

§23.255 Out of trim characteristics.

For airplanes with an Mp greater
than M 0.6 and that incorporate a
trimmable horizontal stabilizer, the
following requirements for out-of-trim
characteristics apply:

(a) From an initial condition with
the airplane trimmed at cruise speeds
up to Vmo/Mmo, the airplane must have
satisfactory maneuvering stability and
controllability with the degree of out-
of-trim in both the airplane nose-up
and nose-down directions, which re-
sults from the greater of the following:

(1) A three-second movement of the
longitudinal trim system at its normal
rate for the particular flight condition
with no aerodynamic load (or an equiv-
alent degree of trim for airplanes that
do not have a power-operated trim sys-
tem), except as limited by stops in the
trim system, including those required
by §23.655(b) for adjustable stabilizers;
or

(2) The maximum mistrim that can
be sustained by the autopilot while
maintaining level flight in the high
speed cruising condition.
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